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Protocol
ABSTRACT
Introduction Shared decision making (SDM) is a goal of 
modern medicine; however, it is not currently embedded in 
routine care. Barriers include cliniciansâ€™ attitudes, lack 
of knowledge and training and time constraints. Our goal is 
to support the development and delivery of a robust SDM 
curriculum in medical education. Our objective is to assess 
undergraduate medical studentsâ€™ knowledge of and 
attitudes towards SDM in four countries.
Methods and analysis The irst phase of the study 
involves a web-based cross-sectional survey of 
undergraduate medical students from all years in selected 
schools across the United States (US), Canada and 
undergraduate and graduate students in the Netherlands. 
In the United Kingdom (UK), the survey will be circulated to 
all medical schools through the UK Medical School Council. 
We will sample students equally in all years of training and 
assess attitudes towards SDM, knowledge of SDM and 
participation in related training. Medical students of ages 
18 years and older in the four countries will be eligible. 
The second phase of the study will involve semistructured 
interviews with a subset of students from phase 1 and a 
convenience sample of medical school curriculum experts 
or stakeholders. Data will be analysed using multivariable 
analysis in phase 1 and thematic content analysis in phase 
2. Method, data source and investigator triangulation 
will be performed. Online survey data will be reported 
according to the Checklist for Reporting the Results of 
Internet E-Surveys. We will use the COnsolidated criteria 
for REporting Qualitative research for all qualitative data.
Ethics and dissemination The study has been approved 
for dissemination in the US, the Netherlands, Canada and 
the UK. The study is voluntary with an informed consent 
process. The results will be published in a peer-reviewed 
journal and will help inform the inclusion of SDM-speciic 
curriculum in medical education worldwide.
INTRODUCTION
Involving patients in medical decision making 
is considered an ethical imperative and a 
goal of modern medicine.1 2 Over the past 
decade, shared decision making (SDM) has 
demonstrated effectiveness in controlled 
contexts and garnered policy support world-
wide.3 In the USA, the Patient Protection 
and Affordable Care Act encourages health 
organisations and healthcare professionals to 
promote patient engagement in healthcare 
and provide accessible, evidence-based infor-
mation about the options’ harms, benefits 
and outcome probabilities.4 5 According to 
the Institute of Medicine, patient participa-
tion in decision making should be promoted 
to improve the quality of healthcare.6 Since 
2010, SDM has been featured prominently on 
the UK’s policy agenda and actively promoted 
by the National Institute for Health and 
Care Excellence.7 8 In Canada, SDM initia-
tives are taking place in several provinces 
Strengths and limitations of this study
 ► We will conduct an international web-based, cross-
sectional survey of undergraduate medical students 
following Checklist for Reporting the Results of 
Internet E-Surveys and COnsolidated criteria for 
REporting Qualitative research guidelines.
 ► We followed a comprehensive, iterative survey 
development process that included several pilot 
phases.
 ► In order to determine when and how to deliver 
shared decision making training to medical students, 
this study will also include a stakeholder analysis of 
medical students and curriculum experts.
 ► Using convenience samples of medical schools in 
the USA, Canada and the Netherlands may introduce 
selection biases.
 ► Completion of the survey in English by Dutch 
undergraduate medical students may introduce 
biases and affect our ability to compare those data 
across participating countries.
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with health research funding available to support SDM 
research.3 9 In the Netherlands, the healthcare system 
has been reformed to promote patient-centred care, and 
various SDM research projects are underway.10
Despite proven benefits in controlled contexts, wide-
spread adoption of SDM and related interventions is rare 
in routine clinical practice.3 11 Various barriers to the 
implementation of SDM have been identified.12–14 Time 
constraints, doctors’ attitudes and lack of understanding 
about the relevance and applicability of SDM are major 
obstacles to widespread adoption. Time constraint was 
the most commonly reported concern preventing health 
professionals from practicing SDM.12 Eliciting patients’ 
preferences and sharing decisions are often perceived 
to be more complex and time consuming than making a 
single treatment or screening recommendation.15 16 There 
is no evidence, however, that SDM systematically increases 
consultation length.17 18 Elwyn et al also described health 
professionals’ indifference to decision support interven-
tions and associated organisational inertia.16
In brief, SDM cannot become widespread unless 
clinicians fully understand the principles and benefits 
of SDM and are trained in communicating risks and 
engaging patients and significant others (caregivers and 
family) in deciding about their care. Research suggests 
that implementing SDM successfully in clinical practice 
will require interventions targeting the clinicians, the 
patients and, in the best of worlds, both. Effective inter-
ventions targeting clinicians include SDM training.19 
SDM training thus needs to be increasingly embedded 
in continuing medical education. However, there is little 
evidence as to which strategies are most effective.20–22 Yet, 
continuing medical education is the tip of the iceberg. 
Training medical students in healthcare communication 
and SDM seems essential in facilitating routine adop-
tion of SDM in the long term. However, to the best of 
our knowledge, there is no evidence that the principles 
of SDM are routinely taught in medical school curricula. 
Research into the knowledge and attitudes of medical 
students with regard to SDM is scarce. We have searched 
the literature, and evidence is also lacking as to when and 
how to teach SDM principles and skills in medical schools.
Studies of the attitudes of doctors in training towards 
patient-centred care suggest that patient-centredness 
tends to decline with medical education. Those studies 
assessed patient-centred care but did not specifically 
examine SDM. Patient-centred care can be defined as 
‘the importance of better understanding the experience 
of illness and of addressing patients’ needs’,23 and may 
or may not include SDM. SDM is: ‘The process by which 
the optimal decision may be reached for a patient at a 
fateful health crossroads […] and involves, at minimum, 
a clinician and the patient, although other members 
of the health care team or friends and family members 
may be invited to participate’.23 Research focusing on 
patient-centred care suggests that the more experienced 
medical students become, the less patient centred they 
are.24–29 Although SDM is considered the pinnacle of 
patient-centred care,30 it is unclear whether this apparent 
decline in patient-centredness also applies to SDM. A 
recent study of senior medical students in Peru revealed 
that the majority of students assessed their current consul-
tation approach as ‘paternalistic’ or ‘clinician-as-perfect 
agent’.31 Only 12% of the students reported adopting an 
SDM approach.31 The study did not assess students’ knowl-
edge of SDM and whether knowledge and attitudes about 
SDM differed according to medical education level. As 
far as can be determined, this is the only published study 
of medical students’ attitudes towards SDM.31 Further-
more, there are no studies that have assessed SDM among 
medical students in English-speaking countries, or in 
countries where SDM has been promoted at the policy 
level. Consequently, our objectives are to:
1. investigate medical students’ knowledge of and 
attitudes towards SDM across the medical curriculum 
in four countries, as well as their preferred consultation 
style (data primarily collected in phase 1)
2. investigate the factors that may influence medical 
students’ knowledge of and attitudes towards SDM 
(data collected in phases 1 and 2)
3. determine when and how to best deliver SDM training 
to medical students (data primarily collected in phase 
2).
METHODS AND ANALYSIS
Design and setting
This is a multipronged study with two phases. Phase 1 
will be a cross-sectional online survey of medical students 
across all years of medical education to determine their 
knowledge of and attitudes towards SDM conducted 
in the USA, UK, Canada and the Netherlands. We will 
report online survey data according to the Checklist 
for Reporting the Results of Internet E-Surveys (CHER-
RIES).32
Phase 2 will consist of semistructured telephone inter-
views with a purposive sample of medical students across 
the curriculum who have participated in phase 1 and 
with medical school curriculum experts or other relevant 
stakeholders (eg, education leads)33 to understand:
 ► whether there are specific needs for SDM training
 ► perceived barriers and facilitators to teaching SDM in 
the medical curriculum
 ► optimal format and timing of such training
 ► curriculum experts’ knowledge of SDM.
We will report all qualitative data collected in phase 2 
using the COnsolidated criteria for REporting Qualitative 
research.34
Participants
Students
All undergraduate medical students registered at partic-
ipating medical schools in the USA, UK, Canada and 
the Netherlands will be eligible for participation in 
phase 1 of this study. In Canada, we will include both 
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French-speaking and English-speaking medical students. 
In the Netherlands, we will also include graduate medical 
students within the first 6 years of medical training. 
Students will be excluded if they are under the age of 
18 years. We will also exclude residency programmes and 
foundation training in the UK. Including residents in this 
study would require a different recruitment strategy and 
additional time and resources. It is beyond the scope of 
the present study.
Curriculum experts
Curriculum experts or education leads are typically respon-
sible for designing training programmes, developing and 
updating course content as well as coordinating learning 
curricula. Curriculum experts, education leads or other 
relevant stakeholders will be eligible for inclusion if they 
function in this role at one of the participating medical 
schools. In Canada, we will include French-speaking and 
English-speaking curriculum experts and will conduct 
the interviews in French or in English, according to each 
participant’s preferred language.
Recruitment
For phase 1, all participants will be recruited via their 
medical school (eg, listservs and newsletters) or online 
advertisements (eg, student forums, Twitter, Facebook 
or student social media networks). Recruitment started 
in September 2016 and will end in May 2017. At some 
schools in Canada, the recruitment messages and survey 
will be available in French and in English. Participants 
will have the opportunity to take the survey in French or 
in English.
We will aim to recruit a minimum of 50 medical students 
per year of medical training, across all years of under-
graduate medical education, per country. Given that the 
proposed survey is innovative, with no prior studies in a 
similar population using the same questionnaire and no 
prior validation, there is no known effect size on which to 
base the sample size calculation.
We have therefore used rules of thumb and existing 
literature indicating that 50 students per year of medical 
education is a reasonable and pragmatic sample size.35 
This corresponds to 200 medical students recruited in the 
USA (ie, 4 years of undergraduate medical education), 
250 recruited in the UK (ie, 5 years of undergraduate 
medical education), up to 250 in Canada (ie, up to 5 years 
of undergraduate medical education) and 300 recruited 
in the Netherlands (ie, 6 years of undergraduate medical 
education). In total, we aim to collect 1000 completed 
surveys. In order to facilitate recruitment, respondents 
will have the opportunity, at the end of the survey, to 
enter a prize drawing for a $20 gift card (1 in 50 students 
entered into the prize draw will receive a gift card).
For phase 2, we aim to recruit both students and curric-
ulum experts. Student participants will be a purposive 
sample from the phase 1 survey respondents who have 
indicated their willingness to take part in telephone semi-
structured interviews by providing their email addresses. 
Interviews are being conducted between March and June 
2017. We will aim to interview students of different gender 
and ages from each participating country, in all years of 
medical education, with varying knowledge and attitudes 
of SDM and with or without prior SDM training. Tele-
phone interviews will be conducted in English or French, 
according to the participant’s preference. We will aim 
to recruit a representative sample of up to 12 students 
per country (up to 48 in total) or until data saturation is 
reached.33 The following stopping rule will be used: if no 
new information emerges after three consecutive inter-
views, no further interviews will be conducted. Students 
will be offered a $10 gift card for their participation in 
these interviews. We will also contact a convenience sample 
of curriculum experts in each country and ask them to 
take part in a telephone semistructured interview. We will 
aim to recruit a sample of up to 12 curriculum experts 
per country (up to 48 in total). The same stopping rule, 
as mentioned above, will be applied for these interviews. 
The interview guides have already been drafted but will 
be revised and finalised building on the answers collected 
in phase 1 (see draft interview guide in online  supple-
mentary file 1).
Data collection
The following research questions will guide the data 
collected in phases 1 and 2 of the study:
1. What are medical students’ knowledge of and attitudes 
towards SDM across the medical curriculum? (data 
primarily collected in phase 1)
2. Do knowledge of and attitudes towards SDM change 
with medical education? (data primarily collected in 
phase 1)
3. What are the potential factors that influence SDM 
during medical education? (data collected in phases 
1 and 2)
4. How and when should SDM training be delivered 
during medical education? (data primarily collected 
in phase 2)
Survey development
The student survey (see online supplementary files 2 and 
3 for English and French versions, respectively) comprises 
five sections:
1. Demographics;
2. Attitudes towards SDM derived from existing literature 
and the OPTION instrument36;
3. Clinical scenarios where each participant has to 
indicate: (A) how they see other clinicians (eg, 
attending physicians, residents and interns) make 
healthcare decisions and (B) how the student would 
react should they face this situation tomorrow (see 
box 1). The clinical scenarios were initially drafted 
by a Dartmouth fourth year medical student (MW). 
The first iteration was then revised and reworded by 
five of the authors, all experts in SDM, including two 
clinicians. The clinical scenarios section also includes 
one question on risk communication;
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4. Knowledge of SDM derived from existing literature;
5. Previous SDM training.
As far as could be determined from our review of the liter-
ature, there are no existing validated scales of students’ 
attitudes towards and knowledge of SDM available in 
English. We therefore developed the items presented in 
the survey (see online supplementary file) using published 
literature, and discussion and consensus between study 
authors. The validated OPTION instrument was initially 
designed to assess the extent to which practitioners 
involve patients in decision-making processes. We used 
some of the OPTION items to assess students’ attitudes 
to SDM as well as published studies about clinicians’ atti-
tudes to SDM.
The first iteration of the online survey was initially 
developed in 2013 and piloted in a small-scale online 
study conducted in the UK, recruiting medical students 
through online forums (n=40). It was subsequently 
refined and reworded.
The second iteration of the survey was designed using 
Qualtrics software (Qualtrics). Qualtrics is an online 
survey platform that facilitates the creation and distri-
bution of web-based surveys. Qualtrics maintains a high 
level of data security by using Transport Layer Security 
encryption for all transmitted data and servers protected 
with high-end firewall systems.37 We have set up a forced 
response for most questions in the survey, requiring that 
participants answer every content-based question with 
the option of ‘I prefer not to say’ for sensitive demo-
graphics questions. We have purposefully randomised 
the order of presentation of two sections of the survey, 
as highlighted in table 1. The clinical scenario questions 
were randomised with the attitude questions to test if 
students’ responses would change if they saw attitude 
questions before being presented with clinical-based 
questions. The survey uses skip logic (also known as 
adaptive questioning) to present information relevant 
to each country (eg, ethnicity categories and glossary of 
terms for non-native English speakers) according to the 
country selected by the participant in the demographics 
section. The number of questions per page varies from 
one to four. Table 1 provides additional detail on the 
survey outline. Each student completing the survey will 
see 19–23 questions. The approximate completion time 
is 10 min.
The survey was piloted with a small convenience sample 
(n=20) of medical students in years 1–4, recruited at Geisel 
School of Medicine, Dartmouth College, in the spring of 
2016. We used focus groups, brief interviews and online 
surveys to collect feedback about the usability and accept-
ability of the online survey, as well as the completion time. 
In accordance with CHERRIES, both the usability and 
technical functionality of the online survey were assessed. 
Changes made in this pilot phase included decreasing the 
number of clinical scenarios from five to three, changing 
the phrasing of some clinical scenario questions, adding 
additional questions regarding the length required to 
employ SDM, shortening and standardising the length of 
each answer choice for certain questions, adding the prog-
ress bar and adding the lottery-based monetary incentive 
for participation. In the Netherlands, the English survey 
was pilot tested by a group of 10 Dutch medical students 
(from years 3–6) for usability and applicability. The only 
major change arising from the pilot data collected in 
Table 1 Outline of survey questions per web page
Page 1 Language selection 1 question
Page 2 Information sheet No questions
Page 3 ‘How do you think healthcare decisions should be made?’ 1 question
Pages 4–5 Demographics 2–4 questions
Page 6 Glossary of terms for Netherlands-based students No questions
Pages 7–10 Clinical scenarios, attitudes towards SDM (randomisation) 1–2 questions per page, 1 page of 6 
statements with Likert-style response options
Pages 11–14 Knowledge of SDM (randomisation) 4 True/false statements per page
Pages 15–17 Awareness of SDM 0–2 questions per page*
Pages 18–19 Time needed for SDM 0–1 question per page*
Page 20 ‘How do you think healthcare decisions should be made?’ 1 question
Pages 21 and 22 Email address/interview request 0–1 question per page*
*0 questions indicates that a page would be skipped as a result of the respondents selection to previous questions.
Box 1 Clinical scenarios embedded in the survey
Clinical scenarios
 ► A 45-year-old female presents to the emergency department. She 
requires an urgent emergency surgical intervention but is capable 
of giving consent.
 ► A 53-year-old male presents to his primary care physician for an 
annual physical exam. The patient asks his provider about the need 
to screen for colorectal cancer.
 ► A 40-year-old male with a family history of cancer A visits his 
physician to discuss undergoing a scheduled screening for cancer 
A. What is considered the most effective way of communicating how 
screening changes his risk of mortality from cancer A?
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the Netherlands was the addition of a glossary defining 
potentially complex terms.
The first page of the survey asks the respondent to 
indicate their language of choice to complete the survey 
(English or French). The second page consists of a brief 
information sheet describing the study, its purpose and 
data protection policy. The information sheet intention-
ally does not mention SDM but uses the term ‘health 
communication’ to reduce potential respondent and 
desirability biases on the first question about healthcare 
decision making and scenarios. For questions assessing 
knowledge and attitudes towards SDM, we were forced to 
use the term SDM. The survey was translated from English 
to French by PS and reviewed by two authors (M-AD and 
GPG) who are both bilingual French/English speakers.
Survey dissemination
The survey is open but exclusively distributed to our target 
audience. No password protection is necessary to access 
the content. The initial contact with survey respondents 
is typically made on the internet (ie, using individual 
emails, a listserv or a web page).
In the UK, dissemination of the survey was initiated 
on 1 September 2016 to all 32 undergraduate medical 
schools through the UK Medical Schools Council. We will 
also advertise the survey on online forums and Facebook 
pages that are popular with medical students (eg, The 
Student Room, Student Doctor Network (UK & Ireland) 
and  medstudent. org).
In the USA and Canada, we have made direct contact 
with a convenience sample of four medical schools in 
each country. We were unable to distribute the survey to 
all US and Canadian medical schools using the Associ-
ation of American Medical Colleges. Given our sample 
size requirements and the need to obtain ethical approval 
at school level in Canadian medical schools and in many 
American medical schools, we limited our sample to four 
schools in each country. Those medical schools were 
selected on the basis of existing contacts and school sizes. 
We will also advertise the web-based survey on online 
forums and social media pages that are popular with 
medical students (eg, Student Doctor Network, Student 
Doc Forum,  doctorhangout. com, Canadian Federation of 
Medical Students and relevant Facebook groups). Data 
collection in those countries were initiated on 11 October 
2016. One medical school in the USA and three schools 
in Canada started data collection between January and 
March 2017.
In the Netherlands, we followed the approach outlined 
for North America. Recruitment is occurring at four 
Dutch medical schools conveniently selected on the basis 
of existing contacts and geographical distribution. In 
addition, we will circulate the survey link to a national 
medical student association (‘de Geneeskundestudent’). 
We will also advertise the online survey on popular 
student forums, relevant Facebook groups, Twitter and 
student networks. In the Netherlands, data collection was 
initiated on 1 October 2016.
We anticipate that data will be collected for 6 months in 
each country.
Analysis
We will include unique respondents only and will screen 
for the same respondent completing the survey multiple 
times using IP addresses.
For phase 1, we will use multivariable analysis to assess 
differences in knowledge and attitudes about SDM across 
the curriculum, within each country and between coun-
tries. Depending on the total number of completed 
surveys at each institution within each country, we will also 
attempt to assess differences in knowledge and attitudes 
about SDM between institutions. This might be possible 
in the USA, Canada and the Netherlands as four large 
medical schools have been approached but is unlikely to 
be achieved in the UK given all medical schools in the 
country have been approached.
In order to make the cross-country comparison equi-
table and meaningful, and given that undergraduate 
medical education ranges from four to 6 years in the 
included countries, with variants regarding when the same 
content is taught or learnt, we will use the first year and 
the last year of medical education only. However, the with-
in-country analysis will enable us to compare differences 
across all years of undergraduate medical education (up 
to 6 years), for each participating country. Depending on 
the total number of completed surveys at each institution 
within each country, we will also attempt to assess differ-
ences in knowledge and attitudes about SDM between 
institutions. This might be possible in the USA, Canada 
and the Netherlands as four large medical schools have 
been approached but is unlikely to be achieved in the 
UK given all medical schools in the country have been 
approached. For Canada, data collected in French will be 
analysed and reported separately.
We will also use an analysis of covariance to evaluate 
the influence of specific factors such as country, demo-
graphics, education level and previous training on 
knowledge and attitudes about SDM. To account for any 
changes in course contents over time, we will also include 
survey month as a control covariate in this analysis.
We plan to perform an analysis of the data after 
6 months of online recruitment in each participating 
country. We hope that the primary findings will be based 
on this analysis. However, for practical reasons, should 
recruitment be slower than expected, we will continue 
data collection to obtain additional observations in which 
to test the validity of modelling assumptions and possibly 
obtain more precise inferences.
For phase 2, we will use a thematic analysis derived 
from descriptive phenomenology,38–40 assisted by the 
computer software ATLAS-ti (ATLAS-ti V.5.2). The tran-
scripts will be coded according to all the themes discussed 
in the interviews, including spontaneously emerging 
themes. Similar codes will be merged and subsequently 
grouped into families of codes and networks. A propor-
tion of transcripts chosen for being representative of the 
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overall sample will be coded by two independent raters 
(M-AD and RY) in order to ensure reliability of coding 
and to obtain consensus on the themes and family of 
codes for all remaining interview transcripts. Discrep-
ancies among raters will be discussed until consensus is 
reached. Method, data source and investigator triangula-
tion will be used.41 Method triangulation involves the use 
of multiple methods of data collection. In the context of 
the proposed study, we are collecting data using an online 
survey and semistructured interviews. Investigator triangu-
lation consists of involving two or more researchers in the 
analysis of study data, thus bringing different perspectives 
to limit potential observers’ bias and add breadth to the 
study findings.42 At least three researchers (M-AD, RY and 
AJO) will be involved in data analysis. Finally, data source 
triangulation involves collecting data from different types 
of people: medical students across different levels of 
medical education and curriculum experts.
ETHICS AND DISSEMINATION
Ethics
This study is considered of minimal risk. The survey will 
be completed anonymously, and disclosure of sensitive 
personal information is not required of participants. The 
data obtained from the survey and interview will focus on 
participants’ knowledge and opinions regarding SDM. 
We will ensure that all participants understand that the 
data we collect will remain anonymous and that their 
responses will be summarised without any identifying 
information.
In the USA, the study has been approved by Dart-
mouth College Committee for the Protection of Human 
Subjects (CPHS) for recruitment in all four countries 
(STUDY00029369). In the Netherlands, the Dartmouth 
CPHS approval was considered sufficient, given the 
minimal risk nature of the study, and no other ethics 
application process was required. In the UK, the study 
has been approved by the Brighton and Sussex Medical 
School Research Governance and Ethics Committee. In 
Canada, the study has been reviewed and approved by 
the ethics committee of the Université Laval, University 
of Ottawa and McGill University. Université Laval was the 
multicentric evaluation committee, but ethics approval 
still needed to be sought from each participating medical 
school. In the USA, University of California, San Fran-
cisco requested that the study be reviewed and approved 
by their ethics board. University of Toronto, Washington 
University in St. Louis and Yale University accepted the 
Dartmouth CPHS approval as sufficient.
Dissemination
Results of the survey and semistructured interviews will 
be reported in a peer-reviewed journal. The research 
will also be presented at conferences and disseminated 
via social media. We also intend to share results with 
the Association of American Medical Colleges (AAMC) 
and the UK Medical School Council in order to influence 
the development of SDM curricula in medical education 
in those countries.
This study is the first to measure medical students’ 
knowledge and attitudes about SDM in English-speaking 
countries, where SDM has been actively promoted but 
where clinician resistance and lack of understanding of 
SDM tenets and benefits have significantly limited its 
widespread adoption.
Understanding the factors that may influence knowl-
edge and attitudes towards SDM to make SDM training 
particularly beneficial in the undergraduate medical 
curriculum will be invaluable. Understanding the 
perspective of the individuals who manage and coordi-
nate medical education will contribute to determining 
how to increase the usability, acceptability and effective-
ness of future SDM training.
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